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g

T G
coivieiobobuteioss

e i

T

fe

2 -2

=TT

171117
Tﬂlfno
171]171 o
17111

SRR
N Lo

Jlo -111

csisieiobosures

i
q'llno

=

IIT],I"‘
1'”1 o
i

lT

—=,
................

oooooooooooooooo
T *

Ji
-
I
J\

coivieioboseieiots

O i

(14 ‘_1, }' ﬁn o }liligti o

U] ST —

ssiodesebeitiiobe

eséodesebesebeiobe



BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 2 — GND PLANE

e Dal Del Dal Del Del Del Dl Delsd e Dal Del Dal Del el Del el Delisd e Dal Del Del Del el Del Dl Delisd e Dal Del Del Del el Del Dl Delisd

) =

o000 0000 o000 o0 O o000 0000 o000 o000

[ XX X ] [ XX X ] [ XX X ] [ XX X ] [ XX X ] L X X J [ XX X ] [ X X X ]
[ ]

fele] Del Del Del Dl Dl sl Dl Tl fels] Del Del Oel Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl
C L

00000000 00000000 o 00000000 00000000 00000000 00000000

¥4
()
0000000000000 @D 0000000000000 0D 0000000000000 0D 0000000000000 0D
N J O e [}
0000 o000 0000 0000 ."” o0 O o000 0000 0000
o oo [ X X N ] [ X X N J [ X X X J ’ { o0 o° [ X N J [ X X N J o oo
[ J o o

[eths] Del Del Del Dl Dl Dl Dl i) [etls] Del Del Del Dl Dl Del Dl i) [etls] Defl Del Del Dl Dl Del Dml Tt} [etls] Defl Del Del Dl Dl Del Dml Tt}




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 3 - SIGNALS

i

t———————J..................

)
| @

B

o000O0OOO o000O0OOO
o000O0OOO o000O0OOO ........u........
) ) ) ) eooo . ° ° ° °
® ® ® ® ..:. ) ) ) )
000000O0CO 00000O0OCO 00000000 00000000
‘ 00000000 00000000 00000000 00000000

ceccccecccccsccces ﬂ:l sescssssssssssssee

[ > j

Lo U U,

)

LE .j.’.’.' ‘ [U‘Ui:ln%’ﬁjm.'.'

000000000000000000 | ;




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 4 — GND PLANE

e Dal Del Dal Del Del Del Dl Delsd e Dal Del Dal Del el Del el Delisd e Dal Del Del Del el Del Dl Delisd e Dal Del Del Del el Del Dl Delisd

) =

o000 0000 o000 o0 O o000 0000 o000 o000

[ XX X ] [ XX X ] [ XX X ] [ XX X ] [ XX X ] L X X J [ XX X ] [ X X X ]
[ ]

fele] Del Del Del Dl Dl sl Dl Tl fels] Del Del Oel Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl
C L

00000000 00000000 o 00000000 00000000 00000000 00000000

¥4
()
0000000000000 @D 0000000000000 0D 0000000000000 0D 0000000000000 0D
N J O e [}
0000 o000 0000 0000 ."” o0 O o000 0000 0000
o oo [ X X N ] [ X X N J [ X X X J ’ { o0 o° [ X N J [ X X N J o oo
[ J o o

[eths] Del Del Del Dl Dl Dl Dl i) [etls] Del Del Del Dl Dl Del Dl i) [etls] Defl Del Del Dl Dl Del Dml Tt} [etls] Defl Del Del Dl Dl Del Dml Tt}




BROOKHAVEN NATIONAL LABORATORY

10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 5 — SIGNALS

)l

k‘][

L%

LU B

g L]"L,o.o.o g

)

Z{@J

.................. ) L UuUl 000000000000000000 ll

00000000 00000000 . ........U........ 00000000 00000000

.« o e . ‘. . . ® .« o e .

ceeeeees  seseeees Sesseess swsesees i L K eesssess eesseses
® TE AN

—

)

P

5




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 6 — GND PLANE

e Dal Del Dal Del Del Del Dl Delsd e Dal Del Dal Del el Del el Delisd e Dal Del Del Del el Del Dl Delisd e Dal Del Del Del el Del Dl Delisd

) =

o000 0000 o000 o0 O o000 0000 o000 o000

[ XX X ] [ XX X ] [ XX X ] [ XX X ] [ XX X ] L X X J [ XX X ] [ X X X ]
[ ]

fele] Del Del Del Dl Dl sl Dl Tl fels] Del Del Oel Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl
C L

00000000 00000000 o 00000000 00000000 00000000 00000000

¥4
()
0000000000000 @D 0000000000000 0D 0000000000000 0D 0000000000000 0D
N J O e [}
0000 o000 0000 0000 ."” o0 O o000 0000 0000
o oo [ X X N ] [ X X N J [ X X X J ’ { o0 o° [ X N J [ X X N J o oo
[ J o o

[eths] Del Del Del Dl Dl Dl Dl i) [etls] Del Del Del Dl Dl Del Dl i) [etls] Defl Del Del Dl Dl Del Dml Tt} [etls] Defl Del Del Dl Dl Del Dml Tt}




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 7 — SIGNALS

...Tliuﬁ,%ﬁ;)ﬁm( — J.l.l:l.........:iu.; 2 .....}%...;.;....i ceccccsssssccccces
T T & e e e ®)
e L i
j\ggﬁf crrr— | @

..................| |.................. — ; 000000000000000000 L—J C 000000000000000000




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 8 — GND PLANE

e Dal Del Dal Del Del Del Dl Delsd e Dal Del Dal Del el Del el Delisd e Dal Del Del Del el Del Dl Delisd e Dal Del Del Del el Del Dl Delisd

) =

o000 0000 o000 o0 O o000 0000 o000 o000

[ XX X ] [ XX X ] [ XX X ] [ XX X ] [ XX X ] L X X J [ XX X ] [ X X X ]
[ ]

fele] Del Del Del Dl Dl sl Dl Tl fels] Del Del Oel Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl
C L

00000000 00000000 o 00000000 00000000 00000000 00000000

¥4
()
0000000000000 @D 0000000000000 0D 0000000000000 0D 0000000000000 0D
N J O e [}
0000 o000 0000 0000 ."” o0 O o000 0000 0000
o oo [ X X N ] [ X X N J [ X X X J ’ { o0 o° [ X N J [ X X N J o oo
[ J o o

[eths] Del Del Del Dl Dl Dl Dl i) [etls] Del Del Del Dl Dl Del Dl i) [etls] Defl Del Del Dl Dl Del Dml Tt} [etls] Defl Del Del Dl Dl Del Dml Tt}




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 9 - SIGNALS

R e — — . clatentlt e = N,
[

00000000 cc0cccccce ..::::::oloo_:J:::::::o A/K/JJ Sssessseesnseeene ° 00000000 ccccccccce

It T el L
. e e S . L .elle . . oo . e e s
SRR Y o e+ .\::::::: i

L] L] L]
000000000000000000 | [ | 000000000000000000 000000000000000000 000000000000000000




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 10 — GND PLANE

e Dal Del Dal Del Del Del Dl Delsd e Dal Del Dal Del el Del el Delisd e Dal Del Del Del el Del Dl Delisd e Dal Del Del Del el Del Dl Delisd

) =

o000 0000 o000 o0 O o000 0000 o000 o000

[ XX X ] [ XX X ] [ XX X ] [ XX X ] [ XX X ] L X X J [ XX X ] [ X X X ]
[ ]

fele] Del Del Del Dl Dl sl Dl Tl fels] Del Del Oel Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl fetls] Del el Del Dl Dl Dl Dl sl
C L

00000000 00000000 o 00000000 00000000 00000000 00000000

¥4
()
0000000000000 @D 0000000000000 0D 0000000000000 0D 0000000000000 0D
N J O e [}
0000 o000 0000 0000 ."” o0 O o000 0000 0000
o oo [ X X N ] [ X X N J [ X X X J ’ { o0 o° [ X N J [ X X N J o oo
[ J o o

[eths] Del Del Del Dl Dl Dl Dl i) [etls] Del Del Del Dl Dl Del Dl i) [etls] Defl Del Del Dl Dl Del Dml Tt} [etls] Defl Del Del Dl Dl Del Dml Tt}







BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
LAYER 12 — GND PLANE

0000 0000
0000 0000

2O0OO0OC0000O0000000

00000000 00000000
@) O @) O

00000000 00000000

2OCO000OO00O00O0C000)

0000 0000
o OO0 oo

(e] (e]
0000 (el e oNe]

SN

o 0000

PEHEES
o 0 o o

X OCOCOCOCOCOCOCOC) o & o o msononoBOROEORORON
TS Y

00000000 00000000

@) O @) @) O OCI0D O )
O O O O °g° O

00000000 © \ 00000000 00000000

OOOOCOCOO0O0OTO0000

0000
o

0000 0000
0000 o0o0oo0O0

CX2OOOOOIO0O00OI000C

00000000 00000000
@) O @) O

00000000 00000000

COOOO0OOOO0O0OC

0000 0000
o o OO0




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
TOP LAYER SOLDER MASK

o [ ] o o
BROOKHAVEN NATIONAL LABORATORY ’
o [ ]

[ J [ J @ o
@ 0-973-1REV - KW 9-2-99
o




BROOKHAVEN NATIONAL LABORATORY

10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
BOTTOM LAYER SOLDER MASK




BROOKHAVEN NATIONAL LABORATORY
10-973-1 REV - 9/2/99
FRONT MOTHERBOARD 3
COMPONENT PLACEMENT - TOP

000000000000000000
P13
[ITITITT] [ITITITT]
[RIIT] [RIE]
STHIL -TTHI
P9
000000000000000009
J10 I
I N I N
X X
eeeccocee eecccoee
@@\ L@ (@]
i J2
@/ @/ @/ @/
T xx T x
XXyl XXy
I N I N
000000000000000000
P5
1 TR
R9_] RI0_]

@’

OX2

OX1

000000000000000000 [©000000000000000000
P14 . . P15
THI THIT 2°l= =[= [T THIT
T T EIE gl |2 T T
P10 P11
000000000000000000 [©000000000000000000
2 13 2[0]= 14 15
I D I D A E E 0 D A I D X4
00000000 00000000 E(= 00000000 00000000 O
00000000 00000000 00000000 00000000
L@ (@ L@ (@ \5 L/@\ (@] L@ (@]
J3 4 @) @) T J6
e @ e @ ) e @ e @
00000OOO 00000O0OO . . 00000OOO 00000OOO
00000000 00000000 EEE EEE 00000000 00000000 OX3
I D I D A E E E E 0 D A I D
000000000000000000 [©000000000000000000
P6 . . P
[T [T =z =l°= [TTTTTIT] [T
R [RZ_] EQE Elm:= RIS R
by TN ST E g El|= by TIININN ST
000000000000000000 [000000000000000000

F
u%

000000000000000000
P16
[ITITTTT] [ITITTIT]
ST -TTHI
P12
000000000000000009
J16 J17
TITTTITTITTITTT I N
X X
eeeccoee eeeccoee
@@\ L @ (@]
J7 J8
@/ @/ @/ @/
T x T x
XXy XXy
TITTTITTITTITTT I N
000000000000000000
P8
1 TR




DWG NO. SH REV
4 3 2 [Fscu | ]
REVISIONS
ZONE REV DESCRIPTION DATE APPROVED
CONTROLLED IMPEDANCE REQUIREMENTS ARE 50 +/- 5 OHMS
FINISHED CONDUCTOR WIDTH IS .008" ON OUTER LAYERS AND .010" ON INNER LAYERS.
DIELECTRIC SEPERATION BETWEEN LAYERS IS SPECIFIED ON LAYER STACK-UP.
FABRICATION NOTES tevior
1) FINISHED TRACE LINE WIDTHS SHOULD MATCH
SUPPLIED GERBER FILES, WITHIN +/-.001.
2) MATERIAL :
BROOKHAVEN NATIONAL LABORATORY [XI FR4 (GF per MIL-P-13949) I 6PY (61 per MIL-P-13949) O other
10-973-1 REV - 9/2/99
3) COPPER WEIGHT:
FRONT MOTHERBOARD 3 OUTER LAVERS :  [11/4 oz. O1/202. Eitoz. 2oz
INNER LAYERS :  [11/4 oz. Ot/202. Eitoz. 20z CInoe
o+ + + o+ 4) SOLDER MASK
++ +++ ++ -+ :Hiﬁ:%_'_ﬁ;ﬁ' +H+ ++ ++ ++ [X] LIQUID PHOTOIMAGEABLE CJoRy Fim [ noNe
[T T T T T [T T T T T T [T T TT T [T T T T T T T [ oveR BARE COPPER Dlover v tew  CIOVER FuLL 8ODY GOLD
TI Xl GReEN Orep Cleue
mmxmm%ﬁﬁ:ﬁjmmxmm
SOOOOORK  XOOOOONK SOOOOORK  XOIOOOONK + SOOOOORK  XOIOOOONK SOOOOORK  XOIOOOONK 5) OVERALL BOARD THICKNESS:
285" ° °® ® ° o XXXX > > o > O o.062" O o.093" Oo.tos" [ o.t68"
' g & & L3 x >°°°°< X & & o & O +/- 0005 X +/- 0007 [I4/- 0010 Corher
SOOOONKK  MOOOOKK SOOOOOK b+ 4t SOOOOOK SOOOONKK  MOOOOKK 6) BARE BOARD ELECTRICAL TEST:
SOOOONKK  MOOOOKK SOOOONKK  MOOOOKK -_ﬁ:+$'+-&.+ﬁ- SOOOONKK  MOOOOKK b:4 SOOOONKK  MOOOOKK O] TESTED To GERBER DATA [N TEST REQURED
T T T T T T e M T T T 7) HOLE DIAMETER TOLERANCES ARE:
0.083" Jri i g g g iﬁ-_ﬁmﬂ: furgih friung Finrn e i PLATED HOLES : +/- 0.003". NON PLATED HOLES : +/- 0.002".
v | + '+ 8) SILK SCREEN USING EPOXY BASED INK.
1L L0 L8 L ] T T T MM T T MM T T
*;-A— Clsorh ses O pRwARY spE [ 'seconvary sibe (X1 None
0.100" O white [ vewLow [ BLack
9) MINIMUM ANNULAR RING:
f 1.20 [X] .003" FOR EXTERNAL LAYERS
[X] .002" FOR INTERNAL LAYERS
10) PLANE REGISTRATION:
+/- 005" T0 TOP PLANE FOR ALL PLANES
11) MINIMUM PLATING THROUGH ALL HOLES IS:
001" THICK COPPER
12) WARP AND TWIST:
NOT TO EXCEED .007" PER INCH ACROSS THE DIAGONAL
Layer 1 - SIGNALS —] ]
’ D<>< ><>{ .005 HOLE SIZE CHART 13) ACCEPTABILITY: (PER LATEST REVISION)
Layer 2 — GND PLANE ————= [ SYM | SIZE (AFTER PLATING) | QTy | PLATED Xlpc-a-600 [ 1pc-R8-276 I MIL-P-55t10
X X X j .0145
~ 14) SURFACE MOUNT PADS:
Loyer 3 = SIGNALS : | 4+ | 022 +.003 -.003 | 266 YES TOP LAYER: 416
XX X 015 BOTTOM LAYER: 0
Layer 4 — GND PLANE ——&] [ X .043 +.003 -.003 264 YES TOTAL: 416
D<>< X j .0145 :
Layer 5 - SIGNALS —] [ x| ™ .057 +.001 -.001 288 YES
D<>< X j .015
Layer 6 - GND PLANE < : <>| 060 +.003 —003 | 33 YES
XX X 05 0168 +/-.007 X 2135 +003-000 | 6 NO
Layer 7 — SIGNALS ——] \ X
X X X j .015
Layer 8 — GND PLANE — 4 I
XX XY ous
Layer 9 — SIGNALS ——] \
D<>< X j .015
Layer 10 — GND PLANE —————=] [
W&Mﬁﬁﬁ& 0145
Layer 11— SIGNALS
W&Mﬁﬁﬁ& 015
Layer 12 — GND PLANE
[ QTY [ FSCM ] PART OR NOMENCLATURE MATERIAL
REQD NO. IDENTIFYING NO. OR DESCRIPTION SPECFICATION
UNLESS OTHERWISE SPECIFIED CONTRACT NO. CUSTOMER
ALL DIVENSIONS AREIN INCHES BROOKHAVEN NATIONAL LABORATORY
TOLERANCES ARE: @ INSTRUMENTATION DIVISION
FRACTIONS  DECIMALS ANG%ES UPTON, NEW YORK
+ i x5 APPROVALS DATE  |7mie
MATERIAL RAWN W OLNEWICZ | 9-2-399 ATLAS FRONT MOTHERBOARD 3
FINISH CHECKED (FORMERLY 10-793-3)
SIZE |TICKET NO. DWG NO. REV.
NEXT ASSY USED ON
ISSUED C T7W9997W34 ‘07973*W -
APPLICATION DO NOT SCALE DRAWING s ] EER




